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DQG UHOLDEO\ HVWLPDWH WKH UHOHYDQW JHRPHWULF IHDWXUHV VXFK DV QRUPDO YHFWRU DQG FXUYDWXUH RI WKHVH GLVFUHWH GDWD






WKH PRUH SRSXODU DQG VWDEOH WHFKQLTXHV IRU FXUYDWXUH HVWLPDWLRQ 7KH GLVFUHWH PHWKRG HPSOR\V HLWKHU D GLUHFW




7KH SUHVHQW ZRUN IRFXVHV RQ WKH UHOLDEOH HVWLPDWLRQ RI WKH FXUYDWXUH HVWLPDWLRQ IRU SRLQW FORXG GDWD $ QHZ








WKH UHVXOWV DUH QRW YHU\ VDWLVIDFWRU\ HVSHFLDOO\ZKHQ WKH SRLQW GLVWULEXWLRQ LV XQHYHQ >@ 7KLV SDSHU XVHV D QHZ
PHWKRGFDOOHGKRPRJHQHRXVQHLJKERUKRRGIRUGHWHUPLQLQJQHLJKERUV LQSRLQWFORXGV7KLVPHWKRG LQDGGLWLRQ WR
WKHGLVWDQFHWDNHVLQWRFRQVLGHUDWLRQWKHGLUHFWLRQDOEDODQFH7KHGLUHFWLRQDOEDODQFHGHVFULEHVZKHWKHUWKHQHLJKERUV







GHQRWHG E\ 1SL 7R FDOFXODWH D QRUPDO YHFWRU WKH FHQWURLG RL RI 1SL LV FRPSXWHG ILUVW 7KH QRUPDO QL LV
D E
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GHWHUPLQHG XVLQJ 3ULQFLSDO &RPSRQHQW $QDO\VLV 3&$7R FDOFXODWH WKH QRUPDO WKH FRUUHVSRQGLQJ FRYDULDQFH
PDWUL[RI1SLLVIRUPHGDVIROORZV
ܯ௖௢௩ ൌ σ ሺ ௜ܺ௫೔אேሺ௉೔ሻ െ ௜ܱሻሺ ௜ܺ െ ௜ܱሻ்




WKH FRUUHVSRQGLQJ QRUPDO YHFWRUV QL QMPXVW EH QHDUO\ SDUDOOHO LQ WKDW୧Ǥ ୨ ؆ േͳ ,I WKH SODQHV DUH FRQVLVWHQWO\
RULHQWHG୧Ǥ ୨ ؆ ͳRWKHUZLVHHLWKHUQLRUQMVKRXOGEHFKDQJHG6RZHVKRXOGDVVLJQDQRULHQWDWLRQWRWKHVWDUWLQJ












/DFN RI DQDO\WLFDO IRUPXODV IRU VXUIDFHV LQ SRLQW FORXGVPDNHV LW QRW DSSOLFDEOH SRVVLEOH WR XVH WKH DQDO\WLFDO
PHWKRGVRRQHJRRGZD\ LV ILWWLQJD VXUIDFHRQDSRLQWDQG LWVQHLJKERUV$TXDGUDWLF VXUIDFHPD\EH ILWWHG WR.
QHDUHVWQHLJKERUVRISRLQWRIFRQFHUQWRHVWLPDWHWKHFXUYDWXUHRISRLQWRIFRQFHUQ>@
ݖ ൌ ݎሺݔǡ ݕሻ ൌ ܽ଴ݔଶ ൅ ܽଵݕଶ ൅ ܽଶݔݕ ൅ܽଷݔ ൅ ܽସݕ ൅ ܽହ 
7KHOHDVWVTXDUHPHWKRGPD\EHXVHGWRHVWLPDWHWKHSDUDPHWHUVDDDDDDRIWKLVTXDGUDWLFVXUIDFHDQG
WKH*DXVVLDQFXUYDWXUH.DQGWKHPHDQFXUYDWXUH+DUHFDOFXODWHGE\WKHGLIIHUHQWLDOJHRPHWU\
ܭ ൌ ௅ேିெమଶሺாீିிమሻ  ሺͶሻ
ܪ ൌ ாேିଶிெାீ௅ଶሺாீିிమሻ   ሺͷሻ
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ቊ݇ଵ ൌ ܪ െ ξܪଶ െ ܭ݇ଶ ൌ ܪ ൅ ξܪଶ െ ܭ
  ሺ͸ሻ
$QRWKHUGHILQLWLRQRI FXUYDWXUH FDOOHGFXUYHGQHVVXVLQJSULQFLSDO FXUYDWXUHVNN IRU FDOFXODWLQJ FXUYDWXUHRI
VXUIDFHV&XUYHGQHVVH[SUHVVHVLQWHQVLW\RIFKDQJHRIFXUYDWXUHDFFRUGLQJIROORZLQJIRUPXOD





ܯ௖௖ሺ݌௜ሻ ൌ ఒభσ ఒ೔య೔సభ   ሺͺሻ
7KHDLPRIFXUYDWXUHHVWLPDWLRQLQWKLVSDSHULVLWVDSSOLFDWLRQLQUHYHUVHHQJLQHHULQJ6RPHDSSOLFDWLRQVDUHSRLQW
FORXGVGHQRLVLQJVHJPHQWDWLRQGDWDUHGXFWLRQ DQGUHJLVWUDWLRQ7KHQRYHODSSURDFKIRUFDOFXODWLQJFXUYDWXUH
SUHVHQWHG LQ WKLV SDSHU LV WKH XPEUHOOD FXUYDWXUH 7KH LGHD RI FDOFXODWLQJ FXUYDWXUH E\ XVLQJ XPEUHOOD FXUYDWXUH
LQVSLUHGIURPVKDSHRIXPEUHOODLQGLIIHUHQWSRVLWLRQV:KHQXPEUHOODLVFORVHGWKHFXUYDWXUHRIXPEUHOODVKDSHLV
KLJK DQGZKHQ LW LV RSHQ WKH FXUYDWXUHRIXPEUHOOD VKDSH LV ORZ8PEUHOOD FXUYDWXUHYDOXH LV FDOFXODWHGE\XVLQJ
QRUPDOYHFWRUDQGYHFWRUVEHWZHHQWKHSRLQWRIFRQFHUQDQGWKHLUQHLJKERUVDFFRUGLQJWRWKHIROORZLQJIRUPXOD
݇௨௠ ൌ σ ܣܤܵሺሺே೔ି௣ሻȁே೔ି௣ȁ ή ݊ሻ௜଼ୀଵ   ሺͻሻ
QQRUPDOYHFWRUDWSRLQWS SSRLQWRIFRQFHUQ 1LKRPRJHQHRXVQHLJKERURIS
:LWKWKLVGHILQLWLRQDOOFXUYDWXUHVDUHPDSSHGLQWRWKHLQWHUYDO>WR@EDVHGRQWKHSRVLWLRQRIQHLJKERUVRIWKH





FRUUHVSRQGLQJ WR WKUHH SRVLWLRQV LQ )LJ  DQG QHLJKERUV FRRUGLQDWH VKRZ LQ WDEOH  $V VKRZQ LQ)LJ LI WKH
XPEUHOOD FXUYDWXUH LV FORVH WR ]HUR WKHQ WKH VXUIDFH FRQVLVWLQJ RI D SRLQW DQG LWV QHLJKERUKRRG LV D SODQH )RU




















DQG VSHHG7KHSDSHUSUHVHQWHGDQHZDSSURDFK IRU FXUYDWXUHHVWLPDWLRQ7KHPHWKRGZDVDSSOLHG WRD UHODWLYHO\



























,Q WKLV SDSHU VXUIDFH FXUYDWXUH LV FDOFXODWHG EDVHG RQ QRUPDO YHFWRU DQG QHLJKERUV ULQJ FRRUGLQDWH 6XUIDFH




DFFXUDF\+RZHYHU WKHPHWKRG LQFRPSXWDWLRQ LVPRUHH[SHQVLYH WKDQYDULDQFHPHWKRG$OWKRXJK WKH WHVW VKDSH
ZDVFDUHIXOO\FKRVHQWRLQFOXGHGLIIHUHQWDVSHFWVRIFXUYDWXUHHVWLPDWLRQSUREOHPVPRUHVKDSHVVKRXOGEHXVHGIRU
HYDOXDWLRQWKHVXEMHFWRIZKLFKWKHDXWKRUVDUHLQYHVWLJDWLQJ
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